I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

As the availability and convenience of image studies, more renal masses are found incidentally during health examination or the evaluation of other diseases. Most of these incidental renal masses are malignant, and a great deal of these tumors is renal cell carcinomas (RCCs). Among the benign neoplasms of kidney, angiomyolipoma (AML) is the most common seen and easily diagnosed with renal ultrasonography.\[[@ref1]\]

Renal angiomyolipoma {#sec2-1}
--------------------

Renal AML is not a common neoplasm. A screen study using ultrasound was performed on 17,941 healthy Japanese adults without any signs suggestive of urinary tract malignancies which revealed only 24 (0.13%) angiomyolipomas.\[[@ref2]\] The prevalence of these AML demonstrates a female-to-male ratio of 2:1.\[[@ref2][@ref3]\] In sporadic patients, angiomyolipoma is usually solitary, small (\<4 cm), and asymptomatic.\[[@ref4][@ref5]\] In cases of multifocal, bilateral, bigger renal AML, and tuberous sclerosis complex (TSC) should be considered. Tuberous sclerosis is an autosomal dominant disorder, and patients may have features of epilepsy, mental retardation, facial angiofibromas, shagreen patch, etc.\[[@ref6]\] Up to 55%--90% TSC patients have renal AML, which is prone to growth.\[[@ref7]\] Therefore, renal evaluation for these TSC patients is much more important.

Composition and image studies of renal angiomyolipoma {#sec2-2}
-----------------------------------------------------

Renal AML is a triphasic tumor composed of abnormal blood vessels, special spindle cells, and mature adipocyte.\[[@ref8]\] Most patients have no specific symptoms. More than 80% of AMLs are discovered incidentally by abdominal image studies. About 10% patients have retroperitoneal hematoma and even hypovolemic shock as initial presentation.\[[@ref4]\] Ultrasound showed them to be usually hyperechoic and homogeneous due to the presence of macroscopic fat \[[Figure 1](#F1){ref-type="fig"}\]. Although AML has relatively characteristic finding on ultrasound, they can closely mimic RCC because some RCC can also be hyperechoic\[[@ref9]\] \[[Figure 2](#F2){ref-type="fig"}\]. Therefore, computed tomography (CT) scan is recommended when hyperechoic lesion is found by ultrasound. CT has excellent sensitivity, specificity, and reproducibility regarding renal masses in general. CT scan is better in making differential diagnosis with other renal tumors. Even in small masses, CT can identify macroscopic fat in AML as low-density area of −10 HU or lower.\[[@ref10]\] Ultrasonography is useful as an initial approach and following patients with AML. However, it is difficult to make the diagnosis of lipid-poor renal AML with ultrasound because of the lack of macroscopic fat\[[@ref11]\] \[[Figure 3](#F3){ref-type="fig"}\].

![Kidney ultrasound. Ultrasound reveals a homogeneous, well-defined, hyperechoic lesion in the left lower kidney, which demonstrates the presence of macroscopic fat. Renal angiomyolipoma is the most likely diagnosis](JMU-26-119-g001){#F1}

![Image studies of a renal mass. (a) A hyperechoic left renal tumor (arrow) in a 61-year-old man. (b) Abdominal computed tomography scan without contrast revealed a hyperdensity renal mass. (c) The tumor was not enhanced on computed tomography scan. (d) Coronal view of the abdominal computed tomography demonstrated the renal mass. (e) Robotic-assisted laparoscopic partial nephrectomy was performed, and the pathology is papillary renal cell carcinoma](JMU-26-119-g002){#F2}

![Lipid-poor angiomyolipoma (Epithelioid angiomyolipoma) in a 55-year-old woman. (a) An isoechoic right renal mass. (Arrow). (b) Abdominal computed tomography revealed a hyperdensity right renal mass. No obvious fat component was found within the tumor. (c) The mass was enhanced after contrast injection. (d) Coronal view of the abdominal computed tomography (late arterial phase) showed the hypervascularity of the tumor](JMU-26-119-g003){#F3}

Magnetic resonance imaging (MRI) can be made through noncontrast enhance manner. It can also diagnose renal AML in patients with compromised renal function or contrast allergy. Renal AML can be similar with some RCC and hemorrhagic cysts in the MRI study, and fat suppression techniques may be helpful in the differentiation between hemorrhage and macroscopic fat.\[[@ref12]\] The disadvantages of MRI are lower availability, higher cost, and time-consuming comparing to ultrasound or CT.

Management {#sec2-3}
----------

Most of the AMLs can be managed by active surveillance. Until now, there are no indications about the frequency of follow-up images. Intervention should be considered in patients with suspicious malignancy, symptomatic lesion larger than 4 cm, and women in childbearing age.\[[@ref10][@ref13][@ref14]\] A study revealed the average growth rate is 0.19 cm every year in sporadic AML and 1.25 cm in TSC patients.\[[@ref5]\] Therefore, doctors should be more aggressive to treat AML in TSC patients. Besides, the risk of rupture and bleeding is also increased in AML \>4 cm and intralesional aneurysm \<5 mm.\[[@ref15][@ref16]\] Several case reports\[[@ref17][@ref18][@ref19][@ref20]\] showed that AML growth and rupture during pregnancy and the massive bleeding can be fatal. On the other hand, estrogen receptor expression is found ubiquitously in renal AML,\[[@ref21]\] we should well explain how to follow and deal with AML in females with desire of pregnancy.

The aim to manage renal AML is avoidance of tumor growth and rupture and to preserve normal renal parenchyma as possible. Nephron-sparing surgery (NSS) should be considered first when feasible, and it can be performed by traditional open surgery or minimal invasive manners such as laparoscopic or robotic-assisted surgery.\[[@ref22][@ref23][@ref24][@ref25]\] The common complications after NSS include urine leak, fistula, hemorrhage, and ileus.

The mainstream of renal AML management is selective embolization, especially in ruptured or postembolization rebleeding AMLs.\[[@ref26]\] Embolization can be performed as selectively as possible to preserve renal function, and hospital stay is much shorter compared to that of surgery.\[[@ref27]\] Higher recurrence rate after embolization is the disadvantage,\[[@ref15][@ref28][@ref29]\] and long-term follow-up is necessary. Besides, the complications and postembolization syndrome, including fever, flank pain, leukocytosis, vascular injury, and renal infarction, are common.\[[@ref26][@ref30][@ref31][@ref32]\] Most of these complications can be treated conservatively. Tumor ablation therapy, such as microwave, radiofrequency, and cryoablation, can be performed percutaneously or laparoscopically.\[[@ref33][@ref34]\] This technique is mostly applied on smaller tumors.

Mammalian target of rapamycin (mTOR) inhibitors is recommended as the first-line medical treatment of renal angiomyolipoma. Everolimus, a rapamycin derivative, inhibits the mTOR pathway by acting on the mTOR complex 1 and is commonly used for TSC-associated renal AML.\[[@ref35][@ref36]\] TSC is caused by mutations in either TSC1 or TSC2 suppressor genes, resulting in increased mTOR activity.\[[@ref37]\] If mTOR pathway is uncontrolled, it may lead to protein synthesis and cell growth problems. Everolimus is also approved by the Food and Drug Administration for treatment of adult patients with renal AML and TSC.

Active surveillance {#sec2-4}
-------------------

Active surveillance is introduced as the safest option for low-risk or nonemergent renal AML.\[[@ref38]\] There is no standard monitoring protocol, and some author recommends a physical examination and CT imaging at 6 months, 12 months, and then annually. For high-risk patients, such as larger tumor size, symptomatic, or TSC-associated AML, close follow-up is necessary. Ultrasonography plays an important role in the follow-ups of renal AML. It does not use any ionizing radiation and is a widely available, easy-to-use, safe, noninvasive, and relatively inexpensive image study. Abdominal CT, MRI, or angiography is required in the identification and intervention of renal AML.\[[@ref1]\]

C[ONCLUSION]{.smallcaps} {#sec1-2}
========================

Renal AML can be found incidentally in abdominal image studies. Ultrasound is important in the diagnosis, management, and follow-up. CT scan is required for definite diagnosis and pretreatment evaluation. When renal AML is found, active treatment should be considered in large size and symptomatic tumors to avoid rupture, bleeding, and shock. Female patients in childbearing age should be more vigilant to this disease. Close follow-up is necessary after treatment, especially in postembolization patients. Medical treatment with mTOR inhibitor is the treatment of choice for TSC-associated AML. Further, follow-up protocol, treatment medication, and intervention techniques remain as areas of the future study.
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